Introduction

46
Ectomycorrhizal (ECM) fungi are symbionts of tree species in Fagaceae, Betulaceae, Dipterocarpaceae, and Pinaceae and are dominant in tropical, temperate, and and collected a block of fermentation-humus (FH) layer (10 × 10 cm, 10 cm in depth) 142 including tree roots within 3 m from each tree trunk. The soil blocks were collected within 143 the expanse of the canopies of each individual C. sieboldii tree and the sampling points 144 were at least 3 m from each other. The blocks were stored in plastic bags and frozen at -
145
20°C during transport to the laboratory. A total of 240 blocks (12 study sites × samples 146 from 20 individual of C. sieboldii) were used for the study.
147
In the laboratory, FH materials in the blocks were slightly melted at room 148 temperature (20-25°C) and gently loosened. Then fine roots of trees were extracted from 149 the samples using a 2-mm mesh sieve and gently washed with tap water to remove soil 150 particles and debris. The sieved FH materials were used for the measurement of chemical Information Table S1 ).
212
To systematically annotate the taxonomy of the OTUs, we used Claident Table S1 . To screen for ECM fungi, we referred to reviews by Tedersoo & Smith
220
(2013) to assign OTUs to the genera and/or families that were predominantly ECM fungi.
221
The resultant ECM fungal OTUs (ECM OTUs) were used for further analyses (see
222
Supporting Information Table S1 ).
224
Environmental and host genetic data
225
To investigate relationships between environmental factors (i.e., edaphic, 226 climatic, and host biogeographic variables) and ECM fungal community (richness and 227 composition of ECM OTUs), we measured and calculated the following variables (Table   228 1 and Supporting Information Method S1). For each sample, water content (WC), pH,
229
and carbon (C) and nitrogen (N) concentrations of the FH materials were measured.
230
Carbon and nitrogen concentrations were determined by the combustion method using 231 automatic gas chromatography (Sumigraph NC-22, Sumika Chemical Analysis Service,
232
Ltd, Tokyo, Japan). The methods for WC, pH, and C and N concentrations followed those 233 described in Matsuoka et al. (2016a) . We calculated four climatic variables for each site: 234 the mean annual temperature (MAT) (10-year averages before each sampling date), the 235 mean annual precipitation (MAP) (10-year averages before each sampling date), the mean 236 daily temperature during the 2 weeks before each sampling date (t2w), and the cumulative amount of precipitation during the 2 weeks before each sampling date (p2w). Data of air 238 temperature and rainfall were obtained from the nearest station of the Automatic
239
Metrological Data Acquisition System (Japan Meteorological Agency) to each study site.
240
All stations are located within 8 km from each study site.
241
For evaluation of effects of the host genotypes and genotypic diversity on the 242 ECM community, we used three host genotype variables and three host genetic diversity 243 variables that were estimated from the data published by Aoki et al. (2014) Table S4 ).
283
To examine the biogeographic pattern of the rarefied ECM OTU richness, OTUs, which were detected in more than one samples, 172 OTUs were found in less than Table S1 ). 2012; Miyamoto et al., 2015; van der Linde et al., 2018) .
476
It is important to note that approximately 64% of the variation remained 477 unexplained (Fig. 3) . Several factors may be invoked to explain this unexplained which is short considering the distances between sampling sites (Fig. 1) . et al., 2002; Tedersoo et al., 2012) . Indeed, it was reported from a 505 previous study that, in Japan, the soil organic layer is thinner in sub-tropical forests than 506 temperate forests (Osono, 2015) , though in C. sieboldii forests, such comparison has 507 never been conducted.
508
The GLM results showed that OTU richness could be related to precipitation.
509
First, the OTU richness decreased with p2w. The potential effect of water stress (e.g., the 510 availability of oxygen in soil decreases with increasing precipitation) on the OTU richness 511 is discussed as a reason for the negative influence of rainfall (e.g., Tedersoo et al., 2012) .
512
In our study sites, p2w had a wide range from 0 to 400 mm ( Table 1 . 
